Protein SUMOylation, an emerging pathway in amyotrophic lateral sclerosis.
The covalent attachment of SUMO proteins (small ubiquitin-like modifier) to specific proteins or SUMOylation regulates their functional properties in the nucleus and cytoplasm of neurons. Recent studies reported dysfunction of the SUMO pathway in molecular and cellular abnormalities associated with amyotrophic lateral sclerosis (ALS). Furthermore, several observations support a direct role for SUMOylation in diverse pathogenic mechanisms involved in ALS, such as response to hypoxia, oxidative stress, glutamate excitotoxicity and proteasome impairment. Recent results also suggest that SUMO modifications of superoxide dismutase 1, transactive response DNA-binding protein 43, CTE (COOH terminus of EAAT2) (proteolytic C-terminal fragment of the glutamate transporter excitatory amino acid transporter 2, EAAT2) and proteins regulating the turnover of ALS-related proteins can participate in the pathogenesis of ALS. Moreover, the fused in sarcoma (FUS) gene, mutated in ALS, encodes a protein with a SUMO E3 ligase activity. In this review, we summarize the functioning of the SUMO pathway in normal conditions and in response to stresses, its action on ALS-related proteins and discuss the need for further research on this pathway in ALS.